Solvent injection as a new approach for manufacturing lipid nanoparticles--evaluation of the method and process parameters.
Lipid nanoparticles (LNP) can be prepared by rapidly injecting a solution of solid lipids in water-miscible solvents or a water-miscible solvent mixture into water. The aim of the present study was to evaluate the potential of this method for the preparation of LNP and the physicochemical characterization of the particles produced by this method. The results show that solvent injection is a potent and versatile approach for LNP preparation. Acetone, ethanol, isopropanol and methanol are suitable solvents in contrast to ethylacetate with which no LNP could be prepared. The obtained particle sizes (z-average) were between 80 and 300 nm depending on the preparation conditions. Up to 96.5% of the employed lipid was directly transformed into LNP. The LNP formation process seems to be diffusion controlled. Physicochemical characterization of the particles by differential scanning calorimetry (DSC), transmission electron microscopy and X-ray diffraction analysis reveals a distinct decrease in crystallinity of the colloidal lipid in comparison to the bulk lipid. Furthermore, DSC analysis of LNP hints at a delayed recrystallization of the colloidal lipid and the presence of two modifications. Therefore, a certain physical instability of the LNP has to be considered.